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SECTION III.-FORECASTS. 

APRIL, 1918 

FOBECASTS AND WARNINQS, A m ,  1818. 
By ALFRED J. HENRY, Supervising Forecaater. 

[Dated: Weather Bureau, Washhgton, Yay 18,1818.1 

PRES5UR.E OVER THE PACIFIC AND ALASKA. 

April is the month of hi hest nornial pressure of the 
year at  both Honolulu, T.h. ,  and Midway Island. At 
the former place pressure during April, 1915, was continu- 
ously below the normal, while at  the lrttter pressure was 
below the normal only on April 1-2, 14-16, and 19-22. 
At other times, especially for the 10-day period 4th-14thJ 
pressure was markedly nbove the normal. There was 
very little synchronism between the pressure fluctuations 
at  the two stations. 

Had pressure at  Midway been uniformly low as at  
Honolulu, it would have been ustifiable to' assume that 

Ocmn for the present season would be weaker than usual; 
but the lack of synchronism between the two points 
inade it hazardous to interpret the uniformly low pres- 
sures recorded at  Honolulu. 
In the Aleutian Islnnds pressure was mostly above the 

normal escept for the period April S-14, when tllere \VIIS 
a well-marked barometric depression that later oveiuprend 
coastal and interior Aln.skti a i d  tlie northern portions of 
the United States. After the niicldle of thc nioittli pres- 
sure wils generally high both on the coast nntl ovrr the 
interior of Alaska. 

the normal April HIGH over t i e north central Pacific 

THE WEATHER IN THE UNITED STATES. 

There were few abnormal features in the weather of 
the United States roper during April, 191s. Tern era- 

tains and Plateau re ion and thence eastward mbo.the 
lower Ohio Valley. fiainfall was abundant. in the South 
and there was considerable snow at the higher altitudes of 
the Rocky Mountain States; but the snow melted quickly. 

An attempt to  correlate the above conditions with 
the pressure distribution over the Pacific and Alaska is 
deferred until more observational data in the Pacific have 
been obtained. 

In  April the movement of HIGHS and LOWS begins to 
depart from the normal patlls of the cold-weather types. 
The departure, in many cases., is small and not e d y  
recognized; west of the Contmental Divide, however, 
the change in the frequency and direction of movement 
of LOWS is rather well marked. The southeastward move- 
ment from the States of Washington and Oregon, char- 
acteristic of the cold season practically ceases and there 
is evidence of a well-marked tendency toward the devel- 
opment of secondai depressions over .the southern por- 

move eastward along the northern circuit, or fill up. The 
movement of these secondaries is generally erratic and 
difficult to antici ate; nevertheless, they exercise a 
marked control of t t e  weather in Rocky Mountain States. 

In  April, 1918, no primary de ression moved south- 

Secondaries occu ied the region west of the Continental 

another. East of the Rocky Mountains the LOWS were 
about equally distributed between the northern and the 
southr?rn circuits, and but few LOWS passed from one 
circuit t o  the other. There was also, throughout the 

ture was low for t % e season in the middle Rockg Joun- 

tioils of Utah and b evada as the primary depressions 

eastward from the northern Paci P c Coast States, but 5 

Divide and sout K of the 40th parallel at  one time or 

month, a distinct tendency to form secondary depressions 
when for any reason the progress of the primary depres- 
sion was obstructed. 

Extremes in the weather, due to the shifting control by 
cyclones and anticyclones, were specially frequent in the 
middle and southern Rocky Mountain States, due to the 
development of secondary depressions in that region in 
connection with the eastward and southward advance of 
anticyclones. 

HIGHS. 

The HIGHS (anticyclones), of which the paths of 9 have 
been plotted on Chart 11, show no unusual features. 
Five of the 9 must be considered merely as offshoots from 
the princi a1 HIGHS. 011  the chart tlie offshoots are dis- 
thiguihe L r  from the principal HIGHS by a subscript letter 
after the number. 

In general HIGHS diminished in intensity with move- 
ment to lower latitudes, but there were two cases whcre an 
increase in intensity, i. e., an incretlse in the central pres- 
sure, occurred 11,s the HIGH moved eastward. An increase 
in the ceiit,rrt.l pressure of No. Z occurred as soon as it 
reacltcd the Atlantic: No. ZZ showed the greatest increase 
over Lake Superior; No. I V sliowed tho greatest iiicrense 
over tlir lower Lakes where its eastward progress was 
gcatly reduced. HIGH No. TIA, beginning as a remnant 
o€ No. I' with tin initial pressure of but 30.10 inches in 
uvsterii Montana, slowly incre'wed iu intensity as i t  
moved ea~t-soutliel~twl~r~l,  attaining a maximum pres- 
sure of 30.53 inches in Kentucky on May 3. 
eiit cause of tho increase in this case wasma c?rresyon mg 
increase in the intensity of the LOW which immediately 
preceded it. 

While the advent of a HIGH is generally equivalent to a 
brief spell of fair weather, the combination HIGH on the 
north or northeast-Low on the south or southwest in 
April is generally tantamount to. a spell of unseasonable 
weather with snow in northern districts , thundershowers 
and warm weather in southern districts. Cases illustrat- 
ing this condition occurred on several dates durin A ril, 
1918, in the Rock Mountains Region; also in t f e  Rew 
England and MidJe Atlantic States on the l l th ,  12th, 
and 13th. The storm along the Atlantic coast from the 
Virginia Capes to Boston on those dates was practically 
continuous for about three days. 

famage to and destruction of beach propert 

Harbor. The snowfall in interlor districts extended as 
far westward as northeastern Indiana, and in Vermont 
the fall mounted to at  least 7.inches in localities. For- 
tunatel , there was no loss of hfe, although the property 
loss miaggregate close to $1,000,000. 

The sustained high northeast winds during the storm 
period were due to the eastward advance of HIGH No. ZI, 
which seemingly prevented LOW ZA (see Chart 111) and 
its offshoot, h, from advancing directly northeastward 
on the normal path. Inasmuch as the HIQH was of more 
than ordinary mtensity the wearing-down process was a 
slow one. As an indication of the drift of the lower air 
out of the region occupied by the HIGH, it may be said 
that the surface wind at Washington, D. C., shifted to the 
northeast at  11 . m. on April 9 and continued uninter- 
ruptedly from t % at direction for 40 hours; the speed of 
the wind when the shift occurred was 24 miles per hour, 

Fresh northeaster1 
ales with high tides swept the coast and caused muc E 

was also some loss to shipping-at anchor in B' ew There York 
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and it continued at that rate for 24 hours, dropping to 15 
miles per hour at  the end of the period. 

D n g  this time there was a dense cloud layer moving 
in the direction of the surface wind. Precipitation in the 
form of rain began on the 8th and was practically con- 
tinuous after 6 p. m. of that date, turning to snow during 
the 11th. The total amount for the four days was 3.53 
inches. The suggestive thought, however, is what a 
tremendous amount of water vapor was carried inland 
over the Middle Atlantic States as evidenced by the 
amount collected at a single point; and, second, consid- 
ering the volume of air carried bodily southwestward 
from the southeastern face of the HIQH as well as the loss 
due to condensation of water vapor, is it not remarkable 
that pressure in the HIQH should hot sink to a lower level 
than it did? In  that part of the IIIQH where air was con- 
tinually moving away from the center the reduced pres- 
sure was hi hest, 30.46 inches at  8 a. m. of the loth, and 
it sank gra ually to 29.90 inches b 8 a. m. on the 13th. 
Thereafter it rose as the wind shi ted to the northwest. 

"he aths of 16 LOWS of greater or less intensity have 
been p P atted in Chart 111. It is not easy to distinguish 
between the so-called primar and secondary LOWS in 

LOWS as reaching North Anierica from the Pacific on tho 
west, or from tropical waters on the south and southeast. 
For the month of April, as has already been indicated, 
there is a decided break in the continuity of movement. 
This change is undoubtedly a seasonal one and is probably 
a direct result of surface warming in the arid and semi- 
arid region of the far Southwest whereby local centers of 
buoyancy are initiated in the leveh a kilometer or so above 
the surface. Because of the 
region, these incipient LOWS 
except on the west side and in 
anticyclonic conditions. 

9 d 
LOWS. 

April. It is customary to thin 9 of practically all primary 

Because of the fact that thcse 

England and the Middle Atlantic States, above described, 
was due to the inability of LOW IA to advancenorth- 
eastward on April 10. 

WARNINQS ISSUED. 

An extensive and unusually prolonged display of 
storm warnings on the Atlantic coast began on A ril 9 

Bosbn. The storm center after reaching southeastern 
Virginia on the morning of the loth, seemed to be on 
the point of filling up, but 12 hours later what a peared 

coast. This center advanced northeastward, keeping a 
short distance off the coast, causing moderate to fresh 
northeast des  from Ca e Cod to the Virginia Capes. 

from Boston to Eastport, Me. The greatest severity of 
the storm winds was ex erienced, however, alohg the 
Middle Atlantic coast as & e d y  stated. 

Warnings were again displayed on the Atlantic coast 
on the 17th and 21st. In both casea they failed of 
vedication. 

with the issue of northeast warnings from Norfo i k to 

to  be a new storm center appearod on the South 8 arolina 

On the nig gh t of the llt 1 the warnings were extended 

Another dis lay was made on the 26th from Charleston 
to  Boston. 81.1s storm was quite severe along the Vir- 
ginia and North Carolina coasts, thence it unsued a 
northeast c o m e  some distance offshore an ave no 

ever, heavy sea swell and increasin northeast winds 

center was far off to  sea and no further indication of its 
presence was received. 
Storm warnings on Great Lakes.-The season for the 

display of storm warnings began on April 20 when a 
display was made on account of a disturbance over 
western Tennessee. The disturbance advanced over the 
Great Lakes, but the barometric gradient slowly decreased 
and the warnings were only par t idy  verified. 
were again displayed on the Great Lakes on the 28t 
and 29th. These warnin were Ssso only partially 

on Lake Superior on the 30th made navigation difficult. 
Frost warnings.Tfiost warnings .were issued for some 

part of the Wmhngton forecast district on April 5, 8, 
9, 12, and 19. 

chieago, ZU., forecast district.-The warnings issued 
during April, 1918, were confined to frost warnin 

25th. The interests in Illinois and Missouri demanded 
frost warnings from the first of the month, and warnin 
were sent to U h e  States on the 7th, 8th, 9th, lo$: 
and 12th, and they were in every case fully verified. 

The area covered by frost warnings was gradually 
extended northward and westward, embracin b the 

Montana, ,and Wyoming. Warnin s o freezin tem- 

and 19th, and as the minima promised to fall to exceed- 
ingly low points, advices were sent even to  the Dakotas. 
By the morning of the 20th the temperature was down 
to freezin , or below, from Lake Michigan westward over 
the upper%ississippi Valley to and including the northern 
Rocky Mountains region, and reaching as fa r  south as 
Kansas and northwestern Missouri on the west. The 
entire area was fully warned in advance. 

were issued on the 22d for frost 
in Wisconsin and Ne T raska and freezing temperature in 
Minnesota. Warnings of frost a am went out on the 

States, together with Iowa, LMissouri, and Wisconsin, 
and warnmgs of freezing temperature for Minnesota. 
On the 30th frost warnin were again issued for Illinois, 

nesota and Iowa. As a result of the critical temperatures 
vegetable growth was much retarded in the area affected. 
It is not known what actual benefits were derived from 

storm winds north of Cape Henry. On the 8% 28t , how- 

were reported from Nantucket, but % y that time the 

wminTl 
justified although a sharp P all of temperature mth snow 

WARNINQS FROM OTHER DISTRICTS. 

intervals and to cattle or sheep warnings on the 2 gs and at 

30th all the States in the district, exce t the B %  a otas, 

perature were issued for a considera gP le area on t h e 18th 

Additional warnin 

27th for Nebraska and Kamas, an 2 on the 28th for those 

hdissouri, Wisconsin, an r the eastern portions of Min- 

the warnings. 
The live-stock warnings issued on the 2d for Missouri, 

ebraska were 
the lambing 

temperatures were not 
live stock. It is believed that 

value, as strong norther1 
and some snow f o l  

New O r h m ,  La., foreeast dist&t.-F'rost  warning^ 
were issued during April, 1918, as follows: For Okla- 
homa and northern Arkansas, April 7; Arkansas, April 
9; the greater portion of the district, Apnl 10; eastern 
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ortion of Louisiana and Arkansas, April 11; Texas 
kmhandle and northwestern Oklahoma, April 16. 
Oklahoma and the northern portion of west Texas: 
April 17; Oklahoma, noxthern portion of western Texas 
and the extreme northwestern portion of eastern Texas, 
April 19; over the northorn portion of the district, 
April 20; Oklahoma, Arkansas, and the interior of 
Louisiana, A p d  21 ; Oklahoma and northwcstwn Ar- 
kansas, April 28 ; Oklahoma and nortliwc?stmn Arkansas, 
April 30. Tht warnings uwre generally justified. 

Small-craft warnings wtw issued for the western 
Gulf Coast on April 6. Storm winds occurrod locally 
on a few datcs on the Texas coast, but thsre waa no 
eneral storm without warnings.-I. M. Cline, Distvict f orecaster. 

REPORT ON SPECIAL WARNINQS ISSUED IN THE DENVER 
DISTRICT. 

Denver, Colo., forecast district.-Unsettled weather pre- 
dominated in the Denver district during April, 1918; 
there were few .days without a low-pressure area some- 
where in the dmtnct. Of the sixty 12-hour periods in 
the month,. tem matures were below the seasonal average 

In Et&, 17 periods were colder than the seasonal average 
and 10 in half of that State. In  New Mexico the dura- 
tion of the warm and cold eriods was about equally 

derance in the duration of the warm periods. 
On the morning of the 2d low pressure prevailed in 

southern districts, the axis of the depression extending 
from Nevada eastward to Missouri, while high pressure 
prevailed from the Pacific northwest to the Lakes 

Live&xk warnings were issued for eastern 
and northern Utah. During the next 24 hours 

the front of the antic clone moved southward east of 

with snow in northeastern Colorado and snow urries and 
sleeting weather in parts of southeastern Colorado. 
While temperatures in Utah and eastern Colorado re- 
mained low for several days, no dam e of come uence 

dition of orchards. The benefits derived from the 
snowfall more than offset that occurred. 
On the evening of the 13th 
central in southern 
sion extending 
high pressure prevailed dong the Pacific. Live-stoc 

were issued for northern and western Utah. 
Rain w"'3i f in northern Utah the following night, attended 

25 eriods in Co f orado and 16 periods in half of Colorado. 

divided, while in Arizona t % ere was a slight prepon- 

P the Continental Divi c9 e, attended by freezin weather, 

to fruit interests resulted, owing to P t e backwar1 con- 

area was 

Forecaster. 
Sun, Francisco (Cd.), forecast distriet.-Durin April, 

1918, rainfall in this district was deficient and &e tem- 
peratures averaged above normal. There were several 
severe frosts in northern California during the h t  few 
dap, and frosts occurred frequent1 in the northern 
Pacific States throughout the mon& Practically no 
rain fell during the last 15 d a p ,  and h e  need of it for 
crops was beginning to be felt m the north and becoming 
urgent in P e  eouth at the close of the month. 

Small-craft warnings were ordered on the morning of 
the 8th a t  northern Pacific seaports, and on the 14th 
along the southern coast of California. 
Storm warnings were ordered on the 8th a t  11 :10 a. m. 

along the northern California coast, and extended that 
evemng to include all northern Pacific stations. This 
warning was fully verified in California and partially 
verified in the northern Pacific States. On the 13th a 
stee barometric gradient develo ed between the mouth 

Alaska; and conse- 
quently southwest storm warnings were ordered at 6:30 
p. ni. a t  the entrances to the Strait of Juan de Fuca and 
the Gulf of Georgia, and also at the mouth of the Colum- 
bia River. No high winds occurred during the following 
night and the warnings were taken down early the next 
morning. 

Frost warnings were issued for one or more places in the 
northern Pacific States on 16 days, and on 8 days in 
northern California. Nearly all of these warnings were 
verified, and no damaging frosts formed without ample 
warnings having been sent to the places where the frosts 
occurred. 

Live-stock warnings were sent to places in eastern 
Oregon, southern Idaho, and Nevada on the 2d; to eastern 
Ore on, eastern Washington, Idaho, Nevada, and tho 
nort 5 ern half of California on the 12th; and to south- 
eastern Washin ton, eastern Oregon, Idaho, and Nevada 

and the followin telegram was received from the Ante- 
lo e Valley Lan d & Cattle Co. on the 13th, in acknowl- 

Mr. BEALB. 

of %e Columbia River and Sit-a, 1 

on the 24th. A ! 1 of the live-stock warnings were verified, 

e (F gment of the warning sent that company on the 12th: 
TOPAZ, GAL., AN.! 12,1918. 

United Btates Weatlur Bureau, 
Mwehnta Eaxhange Building, S a n  Francisco, Cal. 

Have notified owners re resenting over 100,ooO new-born lambe 
contenta your telegram. Alf feet1 very gratefu! and wiah expression of 
thanks conveyed to you. Thk compan intended to commence 
shearing to-morrow, but will defer unhl azer the storm. High, cold 
eouthweat wind blowing here now. Many thanka. 

ANTELOPE VALLEY LAND & C A ~ E  Co. 10:36 p. m. 
Two weather and temperature forecasts, one on the 2d 

and the other on the 18th, failed of justification. The 
first affected the eastern and southern portions of north- 
ern California. It was expected that a LOW over Utah 
on the evening of the lst, which had remained nearly 
stationary dunng the following 12 hours, would continue 
stationary lo enough to cause showers where pre- 

and caused good rams in Nevada and showers in southern 
California, none was reported at  stations within the 
northern California area where rain had been predicted. 

The other forecast was made on the morning of the 
18th, when showers and cooler weather were predicted 
for the second eriod of the forecast in the northern 
portion of nor t?i ern California, western Oregon and 
western Washington. The mistake was made of mis- 
judging the extent of the HIGH over the ocean. It was 
thought the LOW over western British Columbia and the 
relative low pressure over California would form a trough- 
shaped depression within the next 24 hours, that would 
extend from California northward over western Or on 
and western Washington into British Columbia. Wi%m 
this trough of low pressure cloudiness was ex ected to 

and showers would have caused lower temperatures. 
Instead, the HIQH moved northward causing northerly 
win& and clear weather d ' the period, and the fore- 
cast was a failum.--E. A. B 3 ,  District Forecaster. 

dicted; but I t  T ough it remained stationary for 24 hours 

increase and be followed by showm, and the c 5 oudiness 


